Summary. A cadmium-binding protein (Cd-BP) has been isolated and characterized using 109Cd to elucidate the nature of the binding of cadmium to rat testis. The protein labelled with 109Cd was isolated using Sephadex gel filtration with G-75 and G-25. The cadmium bound selectively in vivo to a low molecular weight protein and 109Cd remained bound to the Cd-BP at pH 7\m=.\0, but dissociated from it at pH 2\m=.\0.The ultraviolet absorption spectra were characteristically different at the two pH values. The molecular weight of the protein was 15,000 as determined by Sephadex G-75 gel filtration. Disc-gel electrophoresis showed one major and two minor bands. All these observations suggest that rat testis Cd-BP, though similar in some respects, differs from Cd-BP of liver and kidney in absorption spectra, molecular weight and disc-gel electrophoresis.
INTRODUCTION
A single parenteral administration of cadmium has been shown to induce a rapid irreversible degeneration of the germinal epithelium of the testis resulting in permanent loss of fertility and associated with temporary damage to the interstitial tissues of the testis of most mammals including the rat (Pafizek, 1957 (Pafizek, , 1960 Kar, Das & Mukerji, 1960; Gunn, Gould & Anderson, 1963; Chiquoine, 1964) . Gunn, Gould & Anderson (1968) have suggested that the specific site where cadmium produces acute testicular injury is the vascular endothelium. Webb (1972) studied the biochemical effects of cadmium injury on mouse and rat testis with regard to the competitive antagonism between Cd2+ and Zn2+ and has shown that the antagonism occurs in the epididymis. A cadmium-binding protein (Cd-BP) has been shown to exist in various mammalian tissues, such as the liver and the kidney (Kagi & Vallee, 1960 , 1961 Pulido, Kagi & Vallee, 1966 ; Shaikh & Lucis, 1971a (Piscator, 1964; Shaikh & Lucis, 1970) . It has been postulated that this protein in liver and kidney repre¬ sents a biological system which protects the organs from the toxic effects of cadmium (Shaikh & Lucis, 1971b) . Wisniewska-Knypl & Jablonska (1970) have studied the binding of 115Cd in rat liver and have shown that it binds selectively to metallothionein. Nordberg, Piscator & Lind (1971) fig. 6 ) from which the molecular weight of Cd-BP was determined.
Disc-gel electrophoresis (Davis, 1964) testis was about 15,000. This is higher than the kidney metallothionein which has a molecular weight around 11,000 (Pulido et al., 1966) . The limit of accuracy of the method employed has been estimated to be about 10% (Andrews, 1964 (unpublished observation) .
The absorption spectra of this protein at pH 7-0 showed high absorption at 225 nm which decreased to 1/3 at 245 nm. The ratio of absorbance at 250 nm to 280 nm was 4-0. The ratio in the case of liver is 5-0 (Nordberg et al., 1971 ) and for kidney is 2-0 (Pulido et al., 1966) . Exposure to low pH resulted in loss of absorption between 225 and 240 nm from 1-14 to 0-13, indicating that this loss of absorption was as a result of dissociation of cadmium from the Cd-BP. In the case of rat kidney protein, the corresponding loss in absorbance was only from 0-18 to 0-075 (Wisniewska, Trojanowska, Piotrowska & Jakubowski, 1970) , indicating that the nature and extent of binding of this metal is different for these tissues. Moreover, the absorption spectra of the apoprotein from kidney and testis are different, indicating that the nature of these proteins is charac¬ teristic of these organs.
Recently, Chen, Wagner, Ganther & Hoekstra (1972) have reported the isolation of Cd-BP from rat testis using 109Cd. They isolated the protein 30 min after the administration of 109Cd (0-011 mmol/kg). Their data on labelling pattern confirm the above results. They report that the absorbance of this protein is very low in the u.v. range. We have been able to measure the absorb¬ ance in the range from 225 to 300 nm (Text- fig. 5 ) for both the metalloprotein and the apoprotein. This difference may be due to the fact that in this experi¬ ment the cadmium was injected 24 hr before the animals were killed. It has been shown by Nordberg et al. (1971) that cadmium will only bind to metallothionein in mouse liver 24 hr after its administration. Before that, it is bound only to high molecular weight protein, which is different from the mode of binding of 109Cd to testis (Chen et al., 1972) . We have not carried out any experiments at this short interval. The molecular weight reported by Chen et al. (1972) is 10,000 for this protein. This is lower than the value reported here. The reason for this difference may be due to the method used for determination of the molecular weight by these authors (details of the method are not described by them).
The rôle of metallothionein present in liver and kidney as a trap for cadmium and serving as a protecting agent has been postulated (Shaikh & Lucis, 1971b) . Chen et al. (1972) have shown that Cd-BP from testis has some rôle to play in the testicular damage produced by cadmium. The present study shows that the Cd-BP of rat testis, though similar in some respects, is quite different from the Cd-BP of liver and kidney in absorption spectra, molecular weight and disc-gel electrophoresis. It is possible that cadmium may be dissociating from the apoprotein at a much faster rate than in the case of the liver and kidney, thus producing tissue injury to the testis at a much lower concentration. Further work on the physicochemical properties of this protein is under study to clarify its physiological rôle.
